Exploring the action and specificity of cobra venom phospholipase A2 toward human erythrocytes, ghost membranes, and lipid mixtures.
We have investigated the action and substrate specificity of phospholipase A2 (EC 3.1.1.4) purified from cobra venom (Naja naja naja) toward intact and Triton-solubilized human erythrocytes, toward ghost membranes, and toward extracted ghost lipids in mixed micelles with Triton X-100. We have found that: (i) phospholipids in the outer surface of intact erythrocytes are extremely poor substrates for the phospholipase, (ii) phospholipids in ghost erythrocyte membranes and in Triton-solubilized erythrocytes are suitable substrates for the enzyme, (iii) in these latter systems which contain a mixture of lipids, phosphatidylethanolamine is preferentially hydrolyzed, whereas in model studies on individual phospholipid species in mixed micelles with Triton, phosphatidylcholine is the preferred substrate of the enzyme, and (iv) the preferential hydrolysis of phosphatidylethanolamine is also observed for extracted ghost lipid mixtures in mixed micelles. These results demonstrate a dependence of phospholipase A2 activity on the ghosting procedure and a dependence of substrate specificity on the presence of other lipids. The relevance of these findings to the interpretation of membrane lipid asymmetry studies utilizing phospholipases is considered in detail.